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1.0 EXECUTIVE SUMMARY 


This report is the result of the energy audit and analysis of 
thirty-eight dining facilities at Fort Lewis, Washington by United 
Industries Corporation (UIC), according to the scope of work for 
Contract No. DCAC 67-85-C-0085. The work includes the identification 
and evaluation of Energy Conservation Opportunities (ECO's) including 
low cost/no cost ECO's. Program documentation was prepared for select- 
ed ECO's with savings investment ratios greater than one (SIR > 1), 
following Life Cycle Cost Analysis procedures. 


The results of six programs are presented herein, including the 
program documentation for one Energy Conservation Investment Program 
(ECIP), three Quick Return on Investment Programs (QRIP's), one OSD 
Productivity Investment Funding (OSD-PIF) and one Productivity Enhanc- 
ing Capital Investment Program (PECIP). Figure I1-l is the summary 
recommended ECO's for these six investment programs. 


The QRIP-2 project, insulate piping, includes a total of seven- 
teen dining facilities. This QRIP project will save 1,712 MBTU's per 
year in fossil fuels. The construction cost of the QRIP-2 project 
will be $3,822 and will save $9,656 per year with a savings investment 
ratio (SIR) of 47.0 and with a simple payback of 0.4 years. The sim-— 
ple payback period is defined as the ratio of the construction cost to 
the annual dollar savings. 


The QRIP-1 project, night setback thermostats, includes a total 
of seven dining facilities. This QRIP project will save 1,821 MBTU's 
per year in fossil fuels. The project will cost $6,068 and will save 
$10,694 per year with a savings investment ratio (SIR) of 20.8 and 
with a simple payback of 0.6 years. 


The OSD-PIF project, makeup air for exhaust hoods, includes a 
total of twenty-four dining facilities. This OSD-PIF project will 
save 22,079 MBTU's per year in fossil fuels. The project will cost 
$145,335 and will save $123,384 per year with a savings investment 
ratio (SIR) of 15.9 and with a simple payback of 1.2 years. 


The QRIP-3 project, upgrade HVAC controls, includes a total of 
six dining facilities. This QRIP-3 project will save 1,550 MBTU's per 
year in fossil fuels. The project will cost $14,658 and will save 
$8,507 per year with a savings investment ratio (SIR) of 7.3 and with 
a simple payback of 1.8 years. 


The PECIP project, insulate floors, includes a total of eleven 
dining facilities. This PECIP project will save 779 MBTU's per year 
in fossil fuels. The project will cost $13,838 and will save $4,439 
per year with a savings investment ratio (SIR) of 5.9 and with a sim- 
ple payback of 3.1 years. Figure 1-5 shows the existing and proposed 
energy consumption fof the five non-ECIP programs. 
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A total of twenty-three dining facilities and six ECO's are in- 
cluded in one ECIP project. This ECIP project will save 31,199 MBTU's 
per year in fossil fuels (12,178 MBTU's per year of fuel oil; 19,021 
MBTU's per year of natural gas) and will consume an additional 31,091 
MBTU's per year of electrical energy. The project will cost $969,471 
and will save $128,576 per year with a savings investment ratio (SIR) 
of 2.5, and with a simple payback of 7.5 years. 


The total cost of all six programs is $1,153,192 with annual en- 
ergy savings of 28,051 MBTU's and annual dollar savings of $285,256 


and will have a simple payback of 4.0 years (see Figure 1-1). 


Savings to investment ratios (SIR's) were calculated for all 
4 


technically feasible Ec®': +~ «ach individual building. These SIR's 
are listed in Figure l1- | waary of ECO's with SIR's greater than 
one (SIR > 1), is lis .. Figure 1-3. This figure shows the summa- 
tion of each ECO ¢: all buildings. Listed are the construction 


costs, annual energy savings in MBTU's, annual dollar savings, and pay- 
back period. 


|e | Summary and Conclusions 
1.1.1 Introduction 


United Industries Corporation (UIC) conducted an energy analysis 
survey at thirty-eight dining facilities at Fort Lewis Army Base, 
Tacoma, Washington. The purpose of the analysis was to identify ener- 
gy conservation opportunities (ECO's) and to calculate the cost-effec- 
tiveness of the ECO's. This report presents the results of this study 
in four (4) volumes as follows: 


I. Volume I - Report Sections: 1 (incl. Executive Sum- 
mary) thru 6. 

2. Volume II - Appendices: A thru L 

3. Program Documents Volume 

4. Executive Summary Volume 


1.1.2 Scope of Work 


The original contract called for the survey of forty buildings; 
however, three buildings were closed or were no longer used as dining 
facilities (3220, 3221, 3475). One new building (3279) was added to 
the original List of buildings to be analyzed (see Appendix L, page 
L-12). 


A total of over thirty-one (31) ECO's were analyzed for each 
building (see Appendix A, pages L-10 and L-11). 
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FIGURE 1-3 
SUMMARY OF ENERGY ANALYSIS 
(Totals For ECO’S With SIR > 1) 
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ANNUAL ENERGY 


| | 

| | CONSTRUCTION SAVINGS 

| ECO TITLE |  cosT -~-~----------- PAYBACK} 
| NO. ($) (MBTU) (8) (YRS) | 
ae an § wea eis eee a pet eee Sees ee Sees | 
| <1A INSULATE WALLS | 14448 493.6 2816 5.1 | 
| +B. INSULATE FLOORS | 13838 778.8 4439 3.1 | 
| ic INSULATE CEILINGS | 20070 486.6 2772 732: i 
| 2 STORM WINDOWS OR DOUBLE GLZ | 9795 97.0 534 18.3 | 
| “3. WEATHERSTRIP AND CAULK | 3722 133.3 730 5.1 | 
| 4 INSULATE PANELS | 
1 5 SOLAR FILM | | 
| 6 JVESTIBULES l 8232 142.3 752 11.0: 4 
| 7 REDUCTION OF GLASS AREA | 7026 141.8 782 9.0 | 
| 3 SHUTDOWN ENERGY TO HOT 595 17.5 63 9.4 | 
| 9 ENERGY CONSERV. FLUOR. LITES| | 
| lo REDUCE LIGHTING LEVELS l 
al REPLACE INCANDESCENT | 11981 953.3 1393 8.6 | 
| 12 USE MORE EFFICIENT LIGHTS | 
| 23. NIGHT SETBACK THERMOSTAT | 6068 1821.4 10694 0.6 | 
| 14 INFRARED HEATERS | 
| 15 ECONOMIZER CYCLE 
| 16 KITCHEN EXHAUST HEAT RECLAIM] 456231 16666.7 92604 4.9 | 
[| “17 INSULATE PIPING l 3822 1711.6 9656 0.4 | 
| 18 DISHWASHER HEAT RECOVERY | 89705 1826.6 10207 8.8 | 
| 19 BOOSTER HEATERS | 
| 20 LOWER DOMESTIC HOT WATER | 131 171.1 945 O.1 | 
|-22- UPGRADE HVAC CONTROLS | 14658 1550.3 98507 Leg 4 
| -22A- HEAT PUMP | 812796 -4145.2 94571 8.6 | 
| 22B REDUCE BOILER CAPACITY | 300 39.2 224 1.3 | 
| 22B  INTERMIT. IGN. ON FURNACES | 2976 276.5 1575 1.9 | 
| 22B  DESTRATIFICATION FANS | 6241 322.2. "1722 3.6 | 
{ 22B/C ELECTRIC RESISTANCE | 345540 -39332.4 67998 5.1 | 
| 22D CONVERT TO VAV | 25400 122.2 279 91.0~ | 
| -23 OPTIMIZE FACILITY OPERATION | 18200 2707.9 8760 2.1- | 
| 24 BALANCE HVAC SYSTEM | | 
| 25 AIR CURTAINS l 
| -26 MAKE-UP FOR EXHAUST HOODS | 145335 22078.5 123384 1.2 | 
| 27 SHUT OFF RANGE HOODS | 2251 1112.4 6181 0.4 | 
| 28 USE HEAT PUMP TO HEAT | 90405 -1544.7 17675 4.7 | 
| 29 REFRIGERATION WASTE HEAT | 189834 4347.0 23999 7.9 «| 
| 30. USE OF MICROWAVE OVENS | 29900 2463.4 4024 7.4 | 
| 31 ISOLATION OF KITCHEN | 
| 32 AUTOMATIC LIGHT SWITCHES | 772 327.3 77 10.0 } 


Cost effectiveness of each technically feasible ECO has been an- 
alyzed utilizing methods as prescribed on the Life Cycle Cost Analy- 
sis Summary Sheet (LCCASS). Program documentation for six (6) pro- 
jects are presented in Volume III. 


1.1.3 Methodology 


Field surveys were conducted at each building and relevant infor- 
mation on existing equipment and operating conditions were recorded. 
The thirty-eight dining facilities were divided into five groups ac- 
cording to similarities in construction materials, occupancy patterns, 
and equipment inventories as listed below: 


Group A Broup B Group C Group D Group E 
(ll Bldgs.) (12 Bldgs.) (6 Bldgs.) (4 Bldgs.) (5 Bldgs.) 
4436 6B10 3114 32 24 3470 2006 2400 
4Al16 9C28 3119 3281 3654 2015 3757 
6A8 10¢8 3157 3416 3655 20 20 8085 
6A38 4E1 3165 3417 3657 2027 8989 
8A27 8E23 3213 3421 1450 9980 
5BLO 3218 3279 1452 


A computer model was developed for at least one building in each 
group utilizing the "Elite" computer program (see Appendix K). The 
model was used to predict baseline energy usage of the existing facil- 
ities and the energy usage of the idning faciltites after incorpora- 
tion of an ECO. The computer program calculates peak energy usage and 
energy usage by systems. The results are presented in the Appendices 
in Volume II. The savings for some ECO's were hand calculated. Cost 
estimates were developed based on supplier quotes and cost estimating 
handbooks. Life cycle costs were also performed using Army Corps sup- 
plied information on energy costs and discount factors. 


Analysis results were applied to other buildings within a group 
when conditions between the buildings were similar. ECO's were reanal- 
yzed in subsequent buildings if conditions between the buildings were 
dissimilar. 


1.1.4 Results of Analyses 


A summary of recommended ECO's for various funding programs is 
listed in Figure 1-l in descending order of their savings to invest- 
ment ratio (SIR). 


A summary of analysis results is presented in Figures 1-2 and 
1-3. The savings-to-investment ratio (SIR) for the technically feasi- 
ble ECO's are listed by building in Figure 1-2. Additionally, Figure 
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1-3 lists the total cost, energy savings and dollar savings that would 
result if individual ECO's were implemented in every building. It is 
important to remember when reviewing the results that each ECO was 
first analyzed independently. Many ECO's affect the same energy sys- 
tem and, thus, some savings estimates have been decreased due to inter- 
active effects between ECO's. When multiple ECO's were analyzed in 
one building, the interactive effects were considered in preparing the 
Energy Conservation Investment Program (ECIP) documents. 


Important results and findings of the energy analysis, in addi- 
tion to the economic information in Figures 1-2 and 1-3, include: 


~ Energy use and costs can be roughly divided into end-use 
categories as follows: heating ~ 55%; kitchen equipment 
- 21%; domestic hot water - 16%; lights - 8% (see Figure 
1-4). 


- About 80% of the space heating load is due to heating 
outside make-up air for exhaust hoods. 


~ Largest energy savings will result from ducting unheated 
outside air directly to exhaust hoods. 


- Most buildings practice night setback of temperature. 


~ Exhaust hoods, range tops, ovens and other kitchen 

equipment are occasionally left on when not in use even 
though "energy awareness" stickers are typically posted. 
Explanations given by operators were that they didn't 
know the equipment was on (exhaust hoods) or the thermal 
lag time for ranges and ovens makes it inconvenient to 
turn them off between use. Educating operators as to 
the benefits of turning hoods off (in the winter) and 
the actual lag times for appliances may be a solution. 


- Electricity costs less than natural gas or oil at Ft. 
Lewis. Therefore, lighting measures, such as reducing 
light levels or replacing incandescent lamps, are not 
cost-effective because the increased space heating costs 
are greater than the electric dollar savings. 


- Electric resistance heaters are typically more cost- 
effective than heat pumps because of their low installed 
cost even though heat pumps save more total energy. 


- Few buildings have wall or ceiling insulation. 


- Few buildings have double pane windows, however install- 
ing storm windows is typically not cost-effective. 
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Most pipes and tanks are well insulated. It is very 
cost-effective to insulate those few that are uninsul- 
ated. 


Booster heaters for dishwashers are in 95% of kitchens. 


Domestic hot water set temperatures range from 135°F to 
190°F and average about 155°F. More than half of the 
food service sergeants reported at least occasional hot 
water shortages. This is the reason that most set 
points are above 140°F. 


Three sources of waste heat are available for heating 

hot water: dishwasher waste water, refrigeration con- 
denser heat, and ambient kitchen heat for a heat pump 

water heater. All three options typically payback in 

about eight years and have SIR's of about 2.5. Since 

all three ECO's deal with water heating, only one will 
be cost effective. 


Food service sergeants were very cooperative with sur- 
vey team and are willing to conserve energy as long as 
it doesn't interfere with their food service activities. 


Majority of food service sergeants did not want micro- 
wave ovens. They have small capacities which require 
more operator attention and the operators would have to 
be trained to operate them. It is also unclear if other 
appliances would be turned off as a result of the micro- 
wave ovens. 
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